
EFFICIENT REGENERATION MODULE FOR 
CARBON CAPTURE SYSTEMS IN NGCC 
APPLICATIONS

DOE Contract: FE0032135

Indira Jayaweera
Director, Carbon and and Water Management

2022 Carbon Management Research Project Review Meeting
August 15-19, Pittsburgh



[2]© 2022 SRI International. All Rights Reserved. Proprietary

Mixed-Salt Process (MSP)

CO2(g) ăĄCO2(aq)         Eq. (1) 

NH3(aq) + CO2(aq) + H2O(liq) ăĄ(NH4)HCO3(aq)     Eq. (2) 

(NH4)2CO3 + CO2(aq) + H2O (liq) ăĄ 2(NH4)HCO3(aq)    Eq. (3) 

2NH3(aq) + CO2(aq) ăĄ(NH4)NH2CO2     Eq. (4) 

(NH4)NH2CO2(aq) + CO2(aq) + 2 H2O(liq) ăĄ2(NH4)HCO3(aq)   Eq. (5) 

K2CO3(aq) + CO2(aq) + H2O(liq) + Catalyst ăĄ 2KHCO3(aq) + Catalyst  Eq. (6) 

K2CO3ςNH3ςCO2ςH2O system

Simplified  Process Flow Diagram 
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Source: LucquiaudM, and Gibbins J (2011). On the integration of CO2 capture with 

coal-fired power plants : A methodology to assess and optimise solvent-based post-

combustion capture systems, Chem EngRes Des 89(9):1553-1571.

Electricity Consumption of Compression to 100 bar 

as a Function of Desorber Pressure

Process Summary
ÅUses inexpensive, industrially available material 

(potassium and ammonium salts)
ÅNo solvent degradation
ÅHas the potential for easy permitting in many 

localities
ÅUses known process engineering 
ÅAccelerated development possible

Demonstrated Benefits (by testing and modeling)
Å Enhanced CO 2 capture efficiency
Å High CO 2-loading capacity
Å High-pressure release of CO 2 (10-12 bar)
Å Reduced energy consumption (~ 2.3 MJ/kg -

CO 2 for coal based applications)

Expected Additional Benefits
Å Flexible CO 2 capture possible
Å > 95% capture possible
Å Removes common acid pollutants and 

particulates
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Project Objective

+The project objective is to design, fabricate, and test a highly efficient 
regeneration module capable of providing a deep-lean absorption solution 
required for capturing CO2 from dilute sources such as natural gas (NG) 
power plants at 95% or better efficiency. Integrating this advanced 
regenerator module with the absorption modules of the Mixed Salt Process 
(MSP).  

+We plan to demonstrate significant progress toward a 20% reduction in cost 
of capture compared to the DOE reference Natural Gas Combined Cycle 
(NGCC) plant with carbon capture.
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Project Scope

The project scope includes: 

+ design and modeling of the advanced flash stripper; 

+ modeling stripper integration to the MSP system; 

+ fabrication of the stripper and auxiliaries; 

+ installation and integration of the stripper to the SRI bench-scale system; 

+ testing of the advanced stripper at SRI site using a simulated flue gas stream 
equivalent to about 10 kWe; 

+ studying the strategies for producing very highly alkaline lean solvent with 
minimized emissions;

+ collecting critically important data for a detailed techno-economic analysis (TEA); 
and 

+ updating the State Point Data Table and Technology Maturation Plan (TMP).



[6]© 2022 SRI International. All Rights Reserved. Proprietary

Project Funding and Budget Period

Budget Period: 1/14/2022 ς1/13/2024

Government Share Cost-Share

Project Total $1,499,759 $375,000*

Funding Source 
Percentage

80% 20%

* Cost-share provided by Baker Hughes
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Work Organization
+ SRI International

ÁTechnology developer

+ Baker Hughes

ÁIndustrial cost-share partner

+ OLI Systems

ÁProcess modeling

+ Trimeric Corporation

ÁTechno-economic analysis

Project Team

Project Manager:  Krista Hill, Zachary Roberts (former), NETL

Prime Contractor:  SRI International 

Project Team:  US and International Partners
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Project Timeline

Project kick-off meeting was on 4/1/2022.

We are currently on target to complete the Task 2 milestones on time.
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Large Bench-Scale System at SRI

Å This system was commissioned in May 2014 (DE-FE0012959) 

Å Currently being used in A-MSP project (FE0031597) and will be modified for the 

current project

Absorbers RegeneratorAnalytical and Control Systems
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Planned System Modification

Existing System
Proposed Modification
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Project Work Update

+Task 1: Project Management and Planning

¶Subcontract and vendor agreements completed

¶Kickoff meeting was on April 2, 2022

¶PMP prepared

¶Preliminary TMP submitted 

¶Preliminary EH&S report prepared

+Task 2: Advanced Stripper Design and Modeling

¶Advanced stripper design is being finalized

¶Currently modeling the integrated system
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Project Work Update (Continued)

1. Component modeling to support the 

design of the advanced stripper to 

generate an ultra-lean absorption solvent 

(<0.2 CO2 loading). 

2. Modeling of the advanced stripper 

integration with the existing large bench 

CO2 capture system at SRI

3. Preliminary modeling of the CO2

capture system integration to the 

reference NGCC power plant to produce 

heat and mass balance data

Preliminary Modeling Results

Key parameters varied include - solvent recycle rate, alkaline 

concentration (6 to 8M), and flash stripper operating 

temperature and pressure 

Å Mixed-Salt Process simulation with coal flue gas scaled down to SRI bench scale

Å First conversion of SRI bench-scale simulation from coal to natural gas flue gas

Å Reduction in solvent flow rate to reflect lower CO2 content of natural gas flue gas

Å Optimization of heat exchanger sizing to reduce reboiler duty

Å Increased the molarity in lean solution (6 to 8 M)

Å Reduction in solvent flow rate to reflect higher molality of lean solution

Å Addition of single-stage flash stripper to absorber 2 lean stream 
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Preliminary Modeling: Integration of the CC System with 
Power Plant

Performance Factors
Cansolv Baseline

(Case B31B)
SRI MSP (90%) SRI MSP (95%)

CO2 capture, % 90 90.1 95

CO2 purity, % 98.65 99.4 99.1

CO2 pressure, atm 2 12 12

CO2 compression power, 

MWe
17 10.7 TBD

Reboiler duty, MJ/Kg CO2 2.9 2.5 ~3.0

Steam temperature (°C) and 

pressure (MPa, abs) for 

reboiler

308°C; 0.51 MPa 308°C; 0.51 MPa 308°C; 0.51 MPa

Steam flow rate for reboiler, 

kg/h
259,2 183,3 TBD

Steam temperature (°C) and 

pressure (MPa, abs) for 

reclaimer

356°C and 4.28 MPa, 

abs (HP turbine)

No reclaimer 

necessary

No reclaimer 

necessary

Modeling will follow the DOE guidelines provided in- Performing a Techno-Economic Analysis for Power Generation 
Plants, National Energy Technology Laboratory, DOE/NETL-2015/1726, July 2015. https://netl.doe.gov/energy-
analysis/details?id=711
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Sensitivity Analysis:CO2 Capture from NGCC
A. Previous goal for CO2 capture from PCC (90% 

Capture)

B. Current project goal for CO2 capture from NGCC 

for the current project (>95% Capture)

C. Future goal for CO2 capture from NGCC (>97%  

Capture)

Heat duty for MSP with 90-99% CO2 capture, based on 
simulations from OLI Systems.
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